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mm^'i mmm 

>rTxstisMi s h^yt^^-si^:^^. mmm2(DWsm.^~hitmmsMm& 
m:^^ 5 ] mmm 1 ©ns^^f- h tafa^^m^ic ^ *j ^^i^iic^^yi 

[M^^ 6 ] =ffl^«HC«^||<Z)/jN $ ^ m 1 cZ)m^M $: i: 1" S H 1 

(Dmm^-ht. mMmizn&m(Diz^tjtm2(Dm&.mi:Wsi^mmt^^m2(D 
f&s^- h ttfSB^ 1 jSLV^m 2 (Drnm^- hitui s h^y^y^^^m 
L/, mmmi(7>mm^-ht)^m^-^n^Mi s h^yp:^^0^ai}ummtmm 
m2(Dmm^-ht)^mm^ti^Mi s h'yyp::^^<D^ ^L/immtui s 
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mzmw^^r:^^n^-p^^:!isjimM i s h^yi^7.dfjkxj^n^^:^;\ymMi 

S h^yi^:^^^^/oX^&%<Dr*&^Zt.i:!I^Wit:t^m^^6Xit7mm(D 
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m^m 1 3 ] mmm i <Dm^mit^ i (Dmn^jkxfm i ©{gmd^-e^ u 
, ttfiHii 2 1 (omm^^ u *»l^v^^ 2 ®]SSfe:aoftfffHm 1 

&J:y=fo<Sv>f|2<Z)(Emfi[-efey, ttfSH»|g«^litalB^l ®l^«fili:m2<Z)« 

m^m 1 4 ] mmm 1 ©m^M^^ 1 (Z)iis«^s.tKii 1 (zxsm^-e^ *j 

, taffBH 2 ©m^^IttH 1 J: y 2 ©l^mei^StU^fffiB^ 1 ®<g« 

m^m 1 5 ] mmm i <Dm&mitm i ®i^«^^it)f^ i <Di&m&x& v 
. mmm 2 (om^mitf^ 1 ©i^m^j: y =fe)l^v^^ 2 ©is«^;&tJ^taiB^ 1 ©®« 

m^m 1 6 ] igmfi5is:t)f<s«&®ii 1 (Dm&mmmKmm-t^m 1 com 
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el|2©]©m^f2|g;S:tJ^ttfSa^l ©iSmfi^IBf^i y =fo^£v^«^^c$tl<g>ll2 CD<S 

«&iH^T'*) y , t«riBa««^iB^tttaiaii 1 (Dmm&mucDm^tm 2 (^i^m 

m^m 1 8 ] mmm i ©m^Mie^iifi i cDi^w^M^^tt?^ i ®i£« 

mmnL. iff fan 2 © i&mmim ^ i&m^mm^mmim t-r^^or-fescii: 
im^m 1 9 ] mmm 1 <z)«&MSBigttm 1 coism^gH^iSLtKm 1 ©<£« 

«Mi:t€>S2(Z)|&S>y- hii^^j^^^n. ttflH'>ai;i/MJ|lcl±n5^-V:^^;i/MMI 

4 ffiliE# 2001-3024734 
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S^i:§:#^i:-t-5»#^2 OfH«<7)i|i^^^aia^„ 

[»:^^ 2 2 ] ttfiam 1 CZ)^S>?f- h «MtH««S^lC J: ij ^^|plica« 
7l-r T>^^tl-5 p^^:^^;i/MM I S b^>yx^5?5Lt>*n5^-v:^^;i/MM I S h^y 

o 

^:^'x^$:-^^-e^s=fe)®T'^s;ri:$:#:^i:i-s»:^^2 oiH«®^#f*:m^lil 

. mmnm<Dmum^^^^\mmm i ®M>!f- hs:002 htf^m^ 
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[»*3S2 9] fuiB^i omm^- hAv^mz(Dmm^- hi)^m^^tir=. 
j^^mi^xmij-t^u^ji^iyy MUS&T'^y, |rria^"<;i/S/:7 Mgg&®ffi±icm 

*tiS#i!tXl«m®mi ©|&31>?f- *B*f6!Hcm^^®:^^^m2(D«& 

[M^«3 1] mmmz y^^^y ':/X'm:^m^ii^nt>nt^m^m^(Dm-^B 
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[«^^3 2] mmf^2Rxj^m3 7.^yzfiz:is\i^x. mzmm^-h^(D 

[»*^3 4] mmm2jsLx:^m3:^^y:fizi5\f^x. mi(Dmm^'-h<7) 
r^mizm2mm^-h^mnLr:iii^. mmm2mm^-h<Dmiz. mi<Dmm 
ff- v(jy^±m^w^^%2(K>w^ff-v<iy^±m^mWiZ\yri.y\,w^-t^ 

< s ti -5 ^ 1 mm^- hM^2 ^m¥~ h M V N 3t ^^^m^iai^® mtf ^ 

S-r S i?) ® n A n > bf a. - ^ j; o T y oTIg {clB# L :;^n y ^ 

m^mi^mmii-t^m2(Dmm^-hizm^m^^m2:^v^>y ^mn-t^ 
Miz^<om^mmz^tt].^m(Dmi(D^m^~h^m2(Dt^m^-hizm 

7 ftilE# 2001-3024734 
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fig -r -5 «) © 0 ?^ A ^ - > ^ i?) S H 1 ® -7 :^ ^7 71 ^ - > 5= - ^ i: , 
l3S«M^iB^lc^M $ ti S e> $ ti -5 H 2 ® MS 

ffl V ^ T ^tf ^ S :^ to ® ^tf-^- ^ *^«&ia n > tf - ^ ic J: o U Rffg ic|2# 

^ ti it ^tfT^ - ^ IH^^^T' ^ o T , t&ga^ tf 5^ - ^ la^^ft: IC iB^ ^ ti feigff 

[0 0 0 1] 

8 ailiE#2 0 0 1 - 3 0 2 4 7 3 4 
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[0 0 0 2] 

mM$1^M^h^yi^y^^ (2f:^^#T?tt#lCMI S (Metal Insulated Semicond 
uctor) < i±MO S (Metal Oxide Semiconductor) h^^i^X 

S2lVNe>^S*^^^-^-S. r®P^®&^^-r-5:t«?)lC, 1 - 1 9 5 9 7 

[0 0 0 3] 

^t^. m.mmniJit<DmmizMvxit. mm^i o- 1 s 9 v 4 Q^^m m 

[0 0 0 4] 

i^miimm b J: ^ ^ s ^® ] 

MOS h^>2>':^^? $:^MbfelHlS&$:^ti£*^<^A-xic^lS-rsz:i:T% mf^ji 

9 tBIE# 2001-3024734 
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[0 0 0 5] 

*^:*c% < «rig'I4;()^fe o fee 
[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 

1 0 ffiliE# 2001-3024734 
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[0 0 0 9] 
[0 0 10] 

[0 0 11] 

mj^jz^^^mii\^mmmmi. mMm^n^mcD/i^:^ rjtf$ i (Dmma (v d d l 

ilVSSL, VDDLhVSS) $:i&#«2^i:-r<5ll 1 (Z)^S>f- b (1) 

*BM6?ricm^M(Z):*:^3&ll2 0Dm^jffi (vddh^vssh, vddh^ivss 

) ^m^mmii-t^m2(DWim^-h (2) t^mi^. mmf^iRxj^mzcDmm 

iKDmVMI S h'^>t^y^^(DmWtM& (VBPilVBN, VDDHhVSSH 
[0 0 12] 

*^e>|g2©iill^7'-h©MI S h^>e>':^i5f (MPO, MNO) ICj:Sm:dmffi 

s«iiiimi©^a^f-h®^n (MPi, MNi) izit^xi^^<. mnrnzm 
X ic <fc t; BHiimm*^:^^ < ^ u > m:^\^&m^^^ r x ic j: »j sn««ffi*vjx$ < ^ 

mm^-h ^m^-t ^Mos h'^>i^^'if^i^M(D^3Ljvmmz^^Lxj:\f^o 
^iAxjpf^z<Dmsm^- h<Dmx'm^ni<L^m^^'&^^£^. mi s h^yt^::^ 

1 1 ffiiiE# 2001-3024734 
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[0 0 13] 

mi(Dm&MSLXj^2<Dnm^(D^^\ziB\-^:^mn&.mn^ (vddh, vdd 

L) (Dm(D\yKA^ (VBP) i:<£«^MS^ (VSSL, V S S H) (D^<DV^ 

;v (VBN) 5:S««^Jc$gM-m«> lasam i - h ®M I sh^yv 

r=.m2<Dmm^~hizMhxi,m^^-m-mmitx^. m.mijmmzmn^nr=. 
mi(omm^-hizMLXit-^^7.u^yty3j\y\^v-i7mm,(om.mz^^m.m.i3 
m^(Di&mi}^-^mizrjts. 

[0 0 14] 
[0 0 15] 

■t^(Dx. -'mizmmmi:}^L<itn^^mm(DM.x^^p^^:^)vmMi s h 

l^I^cfes^v^e>.^,$:#jil■rtL^^, m2 nzm^^ti^^oiz. i&mijmmzmvf 
^ntz^^KDmm^- hop^^:^;i/MM i s h^yV7.^izMLx-^iT^:^\^ 
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[0 0 16] 
[0 0 17] 

C23 <':7ai;i/M^^^M'ffc> JiSBX^m^fe^a^fb-rsM^^ji, MI s 

, *0Mef!J{C«fi[M©/jN$;&||l ©m^fl (VDDL&VSSL, VDDL&VS 
S) $:i2;#«^i:-rs^l(^)^a>?f-h (l) i:. =fflM65lcm^^®:*c^:&m2 
(DMUm. (VDDH&VSSH, VDDH&VSS) ^WI}i¥nUt.-t^f$2(Dm 

m^~h (2) tasaiii:5it>*m2(Z)^ai>5f- M±Mi s 

tfrsaiii®^ii>?f- b*^?^^$:rLSMi s h^->t;>'x^c)»i7ai7i/Mi^ ( 

NWELL. PWELL) httj^^ ZCD^M^- hii^J^^^n^Ml S P 
yt.^<D^ai?vm^ (NWELL, PWELL) UMl S (DMnM^ 

^icjifrl^T. Ml s h^yV:^^(DA^r:^V<Mi)'^^t.^. :rL<ot.^ (Dimmit [ 
1] (Z)#-^i:I^DT'*-5o 
[0 0 18] 

mmmmt. -^m&jkx^i&m^omKDm^m (vddl&vssl, vddl 
&VSS) ^m^mm.iit^mi<Dmm^-h (d i:, mmrnKDm^m^*) 
%:K^istn&moMn^Rxj^i&n&(Dm2<Dm^m (vddh&vssh. vd 
DH&vss) ^m^mMtt^m2<Dmm^- h (2) t^^^. mmmi(D 
mm^- h^m^T^Mi s h^>s;x^<^s««^ cvb p&vbn. vdd 

H&VS SH) llmmm2<DmM^- h ^m^ir:s>Ml S h ^ > S^^X ^ <Z)S^« 

1 3 ffiitE# 2001-3024734 
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[0 0 19] 

VDDL) RXff^ 1 (OiS.W.&. (VSSL) T'feU, ttffBH 2 1 ®1© 

mfi^J:»J=bl©vxm2®i^«^ (VDDH) ;S:t>*t&iB^ 1 ©iS^^ct U =b<SVN|| 2 
®{S«fe (VSSH) Tfey, fffi3S«mfel*trfiS^l®l^«^^^2®l^«fe 
CD^®lf«fil{B!lS««^ (VBP) ^XJ^mmf^l<Di&^^tm2<Di&mifL<Dm(D 

m.miiLmmmn&. (vbn) "e*>^o m7&(Dm<. mi<Dmm¥- 

^5? ®}K:&icM L iRi® A-f T b, m 2 ©^S^f - h iz^^ 

^ icM L jiR^ 1^1® A>r Tx^^M 5: ^^-r S o 

[0 0 2 0] 

i©ii^m€5i (VDDL) ;s.r;iii<Di£«^ (vssl) -e^y, t&Bail2®«^ 
1 (D-mm&j: u t)ifijv%ii 2 cDHsmfi ( v d d h) j^xj^mm^ i ©i£«^i: 

y=biSVN^2(Z){£mfe (VSSH) -e^U, talBS«x«fettl&ia^2®l^«^ ( 

VDDH) ^mm^mmm^&ti^. mmm2<Di&n^ (vssh) ^i&m&m 

(omm.f^^r7.vm^^i^h. m2.<DmM^- viz^t^n^^Mi sv=yz/p7.^ 
\z\i,m-^Mr7.^ntj:t>rji\^'^m\z-^t\.^o :!Lco^m\%. ^lomm^-viz 
sif 1/ a ;i/ F u - ^ <D^m Srffijt b e>«^:s.t?»« A>r r x © 

[0 0 2 1] 

(VDDL) :5:t;f|| 1 OD<B«e (VSS) T'$>y. lufB^2<Z)«^Ml3:||l 

y =foisvAm 2 <^)is«^ (VDDH) Mwrn^Ko^n^. (vss) 

T'$>y. ftfl3S^«^«tffSa0i(^M^i:^2 0i^11&i:ODlS(D«^ (VBP 

1 4 tBltE# 2001-3024 7 34 
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) ^mm&mm^m^nv, mmmi(oi&n&j:ij^-^^^nm. (vbn) 

MC-^^n-5n5^^:^>tt/MMI s h ^>$^'x^Mt?lc:02 CDi&S'^- h ^c-g■ 
o^^lclf^T^I?^ < i: t; 1 < -rs :i i:7b^T'# So 
[0 0 22] 

mn&Axfi^nmcDm 1 (DM^m (vddl&vssl, 
vDDL&vss) mmizi^m-t^mi<Dmm^-h mmf^ion^. 
mmm^ u %iz^rj:m^m<D-mm^Rxj^m.m&<Dm 2 com^m ( v d d h & v s 
SH, vDDH&vss) mmizmm-r^m2<Dmm^-h (2) n^:^^^ m 

^ (VBP&VBN, VDDH&VSSH) BB^iltfrSBll 2 ®ilS>^- h 

-5MI s h^>s^^x^^-g•^■e^-5o 

[0 0 2 3] 

ltfia0iS:tJ^m2©«fi^^@B^^»:^«feig^i:®:af|ce<f;^Mi^ii, C3D ® 

(D-mm^mm (vddd Axj^mi<Di&m^mm (vssd t-^u, iufam2 
®«&M@H«siim 1 (omm&mn^ *; t;ltv^«fi:^c$tl'S^2 ©^gs^sBigs (v 
DDH) Rx:^mmmi(Di&m^mm^*)^m^mmz:^^^m2<Dis.m^wim ( 

1 5 ffi|E# 2001-3024734 



#2000—152732 



vssH) T'^y, mmm^n^mmtmmf^i(D-Mm^mm(Dm^t.m2<D-m 
mmmm<^n&t.<Dm(Dmmz^ti^mnmmm^m&mm (vbp) Rnmm 

mmmm^mm (vbn) t2>s„ 

[0 0 2 4] 

m2ommx-it. msM^ 1 (Dm&mmmitf^ 1 (D-mm&mm (vddd rz:^ 
mio^n&mm (vssd r-^ti, f(rgHii2<z)«^M@E^i*^i®ig«&@3 
Wk^v^'m^^nrnz^ti^mz^-mn^um (vddh) Rzj^mmmi<oi&m^ 
@2^j: y *^£v^mfil^c$t^-5^2®®«egH^ (VSSH) T'^y, tffias^m 

fi:SB^liBrf^m2<Z)l^«^@H^ (VDDH) $:lgmMa««^iH^i:b, ffffB 

f^2(Dis.n&:mm (vssh) ^i&mnmmmnmiMt-t^%(DX':^^. 

[0 0 2 5] 

f$3<ommxit. mm^ 1 (Dm^mmmtf^ 1 (D-^nnmm (vddd j^xj^ 
m 1 (oi&n&mwt ( V s s ) u . loiam 2 ©m^jTM^ii^ 1 ®is«^i2«g 
<fc y t)]^v>«^ic$tis^2(Diff«&iij?^ (VDDH) jkxj^mmf^ 1 <Di&.m&m 
>^ ( V s s ) y . mm&mm^mmtmmm 1 ©is«^@e?^o«^i:^ 2 © 
i^«fiiia^®«^ii©^®«'a (VBP) iz^^ti^ism^m^^n^mmt. m 
mmi(Di&m&.mm^*j^'M\<^mm (vbn) iz-^ti^i&mmmm^m&mw^t. 

[0 0 2 6] 

MIS h'y>i^::Kiti}^^mswsm^-hi!}mmz^mmm^n^m^mm^mT 
So itrfBtiis&M^ii. MI s h^yi:?7s^<Dmmmmzmmn&i)mmit^n^ 

^jL)Vm^ (NWELL, PWELL) ^mV. ^^^i;i/M^{C. *B^?f65C« 
&M(D/^^V^||10«fiCiHI (VDDL&VSSL, VDDL&VSS) 
miit^mi(Dmm^-h (D i:. ffl>^6?iJc«^M<?):*:^^m2®«fiiM (V 

DDH&vssH, vDDH&vss) ^mi^nmii-t^f$2(DWim¥- h (2 
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<5 pM^ai;i/Miac (PWE L L) Hv^^^JVmM I S h ^ > ^ tl 

^nmt7 3Ljvmm (NWELL) ttimm-^nx^v. mm^ a^MM^(D±miz 

[0 0 2 7] 
[0 0 2 8] 

TJ:^^o zi(Dm.^.K^^^mi^mmMmt. mi<Dmum (vddl&vssl 
, vDDL&vss) ^m^nMiiLx^Mmiz/b:^rjtm:hm^mm^i^m-r^ 
mi(Dmm^-h (i) t.. f$2<Dnma. (vddh&vssh, vddh&v 
s s) ^mi^mmiivx^Mmzi^^fjtmt!m^mm%:m^-r^m2<Dmm^- 
h (2) t^mv. mmmi(Dmm^-h^m^t^Mj sh'yyi^:;^^<Dm^ 

«^(VBP&VBN, VDDHStVSSH) ttffBH 2 ODM^- h ^rfllfi^-T 
[0 0 2 9] 

[0 0 3 0] 

T, mmf^2 0mm^-h^mi(Dmm^-h(D±mK.mn'r^o zitiicty, 

1 7 ailiE# 2001-3024734 
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[0 0 3 1] 

umvr:Lmmm^ (fsd $:$uM-tniij;vN„ -r^*)-^, mm^i<Dmm^- 
hRm2<Dmm^-hi}^m^^nr=.m&m^/'^:^iziB\^^x. mi(Dmm^- h 
fj^hm^m^-^mmcDini^^^i'y^mzcDWsm^'-hti-'hm^m^mmzit. ^ 
uvi^m^izmmi^xxtim^mm^f^zcDmm^- ho^m^tim^m^izuKjv 
^m-r^^uyi/mmmvK;],iy'7hm^ (20 ^Azbrnizmi-f^^oiz-r^ 
n ^u^yi7mmzmmiyXAi]m^^^^y'^Lr^^)-t^m^m^<Dmmz:^t>i3: 
xi/^nyi/-7hm^^n^it. u^A/iy7 hmmz^&m^Bmmm%:n^^:r. 

[0 0 3 2] 

V(Dmi3m^mWi\z\y^)\/^mi^xn^±-t^\y^)\^iy7vm^ (g9 4) 
iiu mm\y^)vi/-yvm^(Dd!,±\z^2(Dmm^- vm^^^mmrnvx 

o 

[0 0 3 3] 

c 7 ] <^tf-^^> i^-^mM©M I s h ^ > j^':;^ <Dmm^m'^m:s.\zm v < 

ft:6'^Sfe^±^ ^a*ffil^^c«f4^®/J^$v^ll i (vddl&vssl. vdd 

L &v s s) ^m^nuh-r^'m i (Dmm^- h ■^m\<^xnwc-^nf=.mmmmz 

^yzft.. ^mm>i7.7-v:r\zi^\^xm^Bmmw^^f>^n^^m^\^f^yi^m^m 
mz^t.ti^M^Wiy.\-mm<omiomm^-v^. i^Mm\zn^m(Di^^is^m2 

(DnUm. (VDDH&VSSH, VDDH&VSS) ^WiYfWMh-r (DWi 

m^'-v\zu^mx^^2 7.'rv:fh. ^^ti. z.<Dmiism\z^^)^ ^vv^^ 

1 8 ffiSE# 2001-3024734 
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[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

mm^umhtcm^m^ (fsd $:f^JM■rtl^^<^:v^„ -r^fc-^, tuS2m2;&t^ 
^zy.7'v:f\zis\^x. ^kd^m^- v<D^iKmzm^m^^m.-t^2.mmff- 

[0 0 3 7] 

m.%{o^n^m^m-t\z\%. mu^2^-amz:^y^v:f\zi^\>^x. miomm^- 
h(D^kmzm2mmff-v^mm.vfch^. mnmz^m^-vcDmz. mi<D 
mm^-h<Dii!,ijm^mm^m2<Dmm^- h(Dmijm^mmiziyKjv^m't^ 
uKA^t/yhmm (G9 4) ^mAt^^m^mmrtnt^\>\ 
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[0 0 3 8] 

0) iCcfcoTM^y «^|g^clH^LTfe■5„ mMmzm&mcD 

/jN$VN||l®«&ffi (VDDL&VSSL, VDDL&VSS) ^mi^MMt-t 

f$i<Dmm¥-h^. mMmizm&m<Di^^tj:m2<Dm&m. (vddh&vss 
H. VDDH&VSS) ^mi¥mmt.'t^m2(DWim^'-hizm^mx.^m2 7. 

^«^moT3>tf^-^TftM-r-5r i:lCi »j, f&lBlgff-^^lC J: S nanism® 

^tf- 5: e» 3 i: «rii S „ 

[0 0 3 9] 

^mx. S m 3 7^ >y >^ $: J5 IC^^f ^fg-e o T J: V ^e 
[0 0 4 0] 

[9] «tf7^~i5?SB#^#:>|gff7^~^ia^^ft (9 1) tt. i{£##^vyy{c 
$ tl S ^ ^ mit laSI 3 > If a. - ^ ffi V^ T^tt-r S * ©^tf 5=^ - ^ *^frf 

6<riC«fir^©/jN$V\||l (VDDL&VSSL. VDDL&VSS) 12 

vx^A^f-^T^-^i:, ^B*fe<llc«&^©:A:^^l|2(Z)mfiM (VDDH&V 
SSH. VDDH&VSS) @B«g*^e>I&#«^*^#fc#&^n-5 i:^JCtfrfB»««fil 
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#2 000-152732 



[0 0 4 1] 

igic^tt7^-^fa#^#: (9 1) icsa#$ti:t^tf-5='-^tt. mMmzmm^<D 

/J^$V^||l©Sfe^ffl (VDDL&VSSL, VDDL&VSS) BH^:!&^ e>Kr#« 
(VDDH&VSSH. VDDH&VSS) @B^5&^e>i&f^«^*^^^Stl 

s i: ^ izmmmmmm&mzmm-^ n^m^nmim^ ^smmmti^^^ $ 

^2CDi&ai>^- h®li|gS:^«)^fe«)(Z)m2®^||fH^5^-^i:. ^^tio mm 
IBM^- ^ liv:;^ - ^t"- ^ 0 <k e> ic^® ^ * I@II?&>'N°i5f - > L;&v^ 

o 

[0 0 4 2] 

muz it^mm izm^ ^mi^mmmm'^mt ^mi (D^m^- h ^-a^m 2 ® ^ 

[0 0 4 3] 

011C^V%T, MPO. MP Hi. ^tl^ilp^^^JimuO S h'^yVT.^ 
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(JKATpMO S h^^e^X^ fcBg-r) MNO, MN 1 li, ^tl^tin^^:?^ 

^T'fe y , V s s L 1 V s sH}tm.m^m(Dm 2 o 

^:^«^t?$>So VB PlipMO S h^>>:>':^^fMP 0, MPl®a^«fif, V 
BNttnMO S h^>$>'Xi5fMN 0, MN 1 CDS^Hfi^S:^ bT V^So ^^«)« 
-E^K^ti, 02 lcM^$tl€><fc^lCVDDH, VDDL. V S S L. VSSHO 

4l-5o taSB«^VDDL, V S S L lifll «^VDDH, VS 

S H ttH 2 ©lt^M$:fi^-r. 
[0 0 4 4] 

01 {C^StlS^2(Z)SIS>5;'- h 2^C^^^T, CMO S-f 
pMOS h^>t?::?.i5fMP 0 (Z)y — >?.li^*^li2^^fi[VDDHlC, nMOS 

ijig*iiiVDDH-v s SHiiJ&Sc Hi ©Hi ©isrs^- M ^c^v^T 

m&VDDLlC, nMOS h^>i/';^^MN 1 CD y -X«S75)^^;Nfi«fi)[V S S L 

izmm^nx\^^r^^. ^<JDm:^jiSi{<SttVDDL-vs SLi:^s„ z:z:t% H 

l^jtJCt&f^-t-So Lfe^'^oT, m2©|&S>y- h 20DCMO S^>A-^l± 
Bl h 1 ©CMO S>r ^/'^-^tCifc'^Tlg^lCiftf^-t-^iimx.So — 

img&^M^^s^jic^s-rsi:, m3@l&f^^(iDm^«:dtt«ffilgi|(i<^)2^lcit 
M-t-Sfefib. mKDmm^- h 1 $:#^t--5CMO S>r >/t-^<^):&*^^SS:^7T' 
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[0 0 4 5] 

m^-hzitrnz. Mos h'^>t^:^^(DmiRnmt)K pmos h^>^:/^x^M 

PO, MP 1 ^C^V^T^iS=^«fiVB PIC, nMO S h^>S;>'::^;?MN 0, MN 
1 ^C^^^T^iS««^VB NIC, ^^i^M$4^TV^-5„ b^}&^oT, Hi ©US 
>5f-Mi:m2c?)|^S>!f-h2$:ffi5:jc^M®a« ±lc?^^i--g, 

[0 0 4 6] 

mz^ m^m^y bp, v b n $:M^icig^-r s r tiz^^) mmcDmmmi^R 

[0 0 4 7] 

-^ic, MO s h^>j^'x^?®»^«fi:$:V-x«^i:M^'5m©ic-r'5 

i:*^^e>tlTVNS„ M^li03 lCa^1-<fce) IC, nMO S h^>^'X^5f®a««fe 

tt^v>^-^{cit^TitinL, y-x«^i: y (jii:&ita>'t-rrx<;^®) -rti 
^^lH{t«JBE^i7t>rTxS:*^^•tJ&v^^-^^ci^:^TM^^>■r^o ^, mw^^r:^mm 

VBN0m&i)^mi&n&V S S Li:V S S H<Z)^lC^S^-^$:#X-<5c Zl®^-^ 
> mi tC^ltS nMO S b^>i;x^MN OlCliVBN-V S S H®)l!i:6'l^lAW 
TX5&^*^;&^y, Ml iC^l-tSnMO S h ^ > ^JfMN 1 iCliVS S L-VBN 
®5t*I«I/-^>f T>^;b^A^;?)^sri:lc;&So gI3<fcy, r ©^©^n-eti^H-fiimjE 
li, VthnO, Vthnl-efe»J, V t h n 0 < V t h n 1 ®|§^*^S>-5 Zl il 

(Z)MOS $:ffiv^tl«J: »Jl^;^lCi&f^$-ti:S3i::;()^-e^^fe«?), ZICD 
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[0 0 4 8] 

^j^ClCMOS h^>S^'X^®BHg«ffii:U-^J7«^I o f f ODH'0^?:#;^-5„ ^ 
thnO<Vthnl ®gB#^#oJtnMO S h^>i/X^MN 0. MN 1 tt, 

^cfev^T=b® 1 ®igrs>5f- h i itm2<Dmm^— h 2izit^xi&m:bx:s> 

[0 0 4 9] 

^tnMO S hv>S^'X^?MN O^C:&^3^)^SJlI:&|fg71^T^tiJ: y^<3&*J^'fg« 
[0 0 5 0] 

So ^mitnMOSh^yt^::^^UN0<Dm:^lfiilA>(r:7.ltn<^Ji^). nMOS 
MNO. MN 1 ®g|'fii«ffi*^i:%lciif<;&-53i:^:iti?fc-tSfe«>. D-^«SS0 



2 4 
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10 0 5 1] 
[0 0 5 2] 

(D^mBiytc^ijK pMos h^>e^x^-e=fe;i^^©#x.:3&*^MM-e^Sc m-t^ 
tc, pMo s h^>e/'x^®#-a-ictt, ^(^)S««fiii5:y-x«^i; y =bis< ( 

P®«^*^«^m^VDD Li: VDDHO^lCfeS^-^, Si lCl3l-t-5 pMO S 

h^>i;>'x^MP oiciiVDDH— VB p©jii:6-|Bi7^^T:^*^*^*^y, Si icJs 

pMO S h^^Py^iiMP 1 tCtiVB P-VDDL®33^;;g^I^7t>rrX7b^;b^A^ 
SriliCJ&y, pMO S h^>^:;^^?MP 0, MP 1 CD@|'lii«ffi*^V t h p 0< 
V t h p 1 lC;S:y. pMO S h5>e/'X:5f©S«A-f TX«EO.^jC|@bT=fo, 

n 2 <Dmm^- h 2 ttn 1 (Dmm^- h i icjt'^Tiis^T^ y , m i (Dmm^- 
izm^t^ii^it. ±^<Dmv. mmhx\^^^^m^Mmmmzsm^^(omi^:^^ 

[0 0 5 3] 

fe*^ ^^mit^tHZ}m^:^tl^%(DXlttji<. NAND K) N 

V>o -glti, Jei^T<^)^W"riiai®^2<0^3g>if~ h 2T*f^^$tiS J:-9lC^S*f 
«rlC:^^«;m^M«^S:i*f^«M^-f-SS2®l&ai^- ^ 1 

h iX'^m-^ti^>j:oiz:mMmiz/]s-^rjtm^m^^mi^mmt-r^f$i<Dm 
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[0 0 5 4] 
[0 0 5 5] 

m^cKit^uy^m^. F3 0, F 3 nt^m-^jvtvx&mm^^n^y 

V ^yzfyu^yzf. F32, F 3 Slti&mJj'tJVm^X&:mft\r}^ti&'7V ^yzfy 
Uvzf. G3 0 7b^e>G3 5lilS3^-fe;i/i: bT^g#t-te>tl-&NAND>?f- G 
3 6jb^e>G3 8 ttig«^'fe;i/i: bTfig^l-j-^tl-SNAND-y- hSr^-To 05 
-ettffi^O^G 3 0}6^^G3 8©lira^r- h^^TNAND>5f- hT'a^LTV%S 

l^L/T$>So E5JcM5t$tiS J:e)ic, :7Uy::f:7n^y:;/'F3 0 7{)^e>F3 Ilea 
yVv:f'7uv:fF3 2ti^ibF3 3\zm^m^m^<Di:o\z^ 

[0 0 5 6] 

4-. 0 5lcMa^$nsiSI{?&5:2 5 OMHz(Z)MST?l&f^$ii:J;e>h bTVN^i: 
•rs„ z.(orcmz\%^nv^m^CKiS^y^) v:fyuv:fF 3 0izA:b^tiXij^ 
hm^f)'^yv v'fyuv:fF 3 1 \zBm.ir^t.x<Dnm}i. ^uv^m^OYOf^ 
y^)v'fyuv':fF 3 ZizAiJ-^nxif^^m-^if^y V v:fynv':fF 3 3\zBMl 

^tJfNAND-^f- . 6 n 0.8nsi:-r-5 
o JeA±©^^T?, 05© (a) y5^>f :;?7;WN°::^lc^V\T^n>y^'CK:ib'5F3 
0lCA:d$tlT*^e>##*^F3 1 IC-eM-r-S^T'^M^^^, 05© (b) 
^'UT^-f :J!J;^A•X^CfeV^T^'^^y^'CK*'5F3 2{CA:^jStlT*^e>#-^*^F 3 3 
lC'eie-r<5*T'©51M^ISS:^4x-?nft#UT«^^Si:^lC4 n sT'$>y> g^5: 
3^^KbTV^S^ ^:*^*3;{)^So t;b05© (a) © U -r-f ?t7;i/A::^©-fe;i/?:f ^ 
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[0 0 5 7] 

:^<D%mm^iy^MB^ti^. m^CK\t^ ^m-^. F40, F4ii^ig3^-fe 
;i/^5t ^ :/©7 u n >y f 4 2 tt<g^ij-fe;i/ ^5? ^ ^ u n y 

G4 0itS^^G4 5li-mm±J]y^4zf<DN AND^f- h. G4 6, G 4 7 l±<Bm:d 
•fe;i/^>ry0NAND>5r^- h^r^-To a *n e> i ©SH-^tt, 

>^ - Fc-e— o{C:$)-iigb. j^.^JiF4 1 ^F4 2 i:^oTv>s 

o 

[0 0 5 8] 

H7© (A) ICI±F4 0A^e>$&^»; F4 1 T'S^*5S^^U5^^7!7;i/A°X (a) 
<D^^mi)K (B) lCliF4 0;^^^,^* y F4 21?J^t)-5#^' U-T-^:«j;i//^X ( 
b) (Dmmmtf^^^tl^. miCD (A) y- Ka:^)^^y- Fg*T-*^^T 

igjiVDDH-V S SHT?i&^, 'feMlt^A^T m a x-e*>S 3 i: A'5*)A^S„ — 7^ 
H7® (B) y-Ka5b^e>7-Kc^'^«igI^li*WDDH-VS SHl?^ 

-5*^. y— Kh, i T'»MiIi*'5VDDL-VS SLtcMoT^y. ^fcNAND 

ma x<fc v>z:i:*'Jt> / - K a 5b> e> 7 - F g ^ -^-cDSJEigipi 

;«)^VDDH-VS SH^::fC%V^^?g^«;^J;^>^:^^V^;^)'5. ^-Fh, Htmmff^V 
DDL-VS s Li:/jN$v>^?i^«:^Jli<£<«i;^e>tiSo MlC. F42, G4 6 
, G4 7(Dmmt. F4 0, F4 1, G 4 0 *^ G 4 5 ©HIS&lCit^T U - 
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[0 0 5 9] 
[0 0 6 0] 

08 1C^V>T, HaSaMl OliVHDL (Very high speed integrated cir 

cuit Hardware Description Language) ^(Z)Jt^^SSB«E'S"M^M V>TSgtf 

#Ml^fe®5=>f l/>ftfmi 2$:^T^„ EI9® (A) JCatt-^m^^:^^ 

3^^bTV^:nii. b>f h^ai 5lCiitf*^, 09® (A) i)^^t>if^^ ^^IZ 

.^mi2, 13, 1 4 g^T^'^f l^-^^>r-A-bfcA°;^*^i6<^ 

H9 (B) (DV^mizfj^^t-X-mM-t^o ^T(Z)7N°:^*^B^Ci9IML3te>, 1/ 

>rT^h^!tsi 5ic5itf„ -t^xcDmm^- h-kmmAx:^mmLr=.^. mm^^ 
(Dmm^^mvxnmy^^ iy-(nmi 2^no. rrT'iftjfS9® (a) (ovtm 

IC^ofc^-^li, ^3gl 2, 13, 1 4 <Z);i/-^$:i^yjgb. H9® (B) ©^/c 
[0 0 6 1] 

mmmsRx:^m9xmmvr:i^m^. mi o^m^^xMizmmizumt^. m 
io<D (A) it. i&mi]±}v<D^^mmvxi^i^tir:i. :&^m-^m^^mtm^ 
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•tSi:, 5 . 6 n s-XrfeSiilTb^fcA^Sc ^, B^if^T ^ ;i/^ra*^4 n s T'^S 

B) IC^-To rcDmS&CDT^w- l^--f Srff^i-^^, 5 n s -e^-5:l^:*^^^*^-5„ L 
>^0 2#Blc^«t-<5-fe;i/G 7 0 lg^i2;i/lcS#*^;^-5c u-fff 

(C) lCat-r„ :i(Dm^(Dv=^ ly>(^mm-t^il. 3.8nsi:^y, B^-9--f 
^^;i/^^®4 n s 5:TlHlSo T 3 tlT-fe;i/®g^il;t^TT^'5„ 
[0 0 6 2] 

[0 0 6 3] 

1 1 FcT'. 7U ^)/^:7D ^yr/'F 8 1 icMS/l;^.. F8 

21CM<5>'^X, F 8 3 ^CM-5A>^.^:^ HolC:$>IId^bTV^'5o ZLZIT*. >^ - K e , 

f, g. h(Z)#-^igipitcovNT#ASo y-Ke«. {S«:^j-fe;i/G 8 som*"^ 

^<S©T\ igipiVDD L-VS S L^S>So ^ - K g i£m±-fe;i/ F 8 2 ® m 
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:dT'fe-5 0D7?, igipgVDDL-V S S L"^'^Sc ^ - K h li, Iffji-fe;!/ F 8 3 CD 

ffl:*"??fe<5©"e. iBipMVDDH-v s s HT^-5o ^ y >y :/:7n :/f 

■fe;i/S:MVNSi:, >^ - F f ©^gifiaVDD L - V S S L ^:&-g>o ^kMi^ 

g?^$tiTv>s-fe;i/G8 4*^i^^-fe;i/*e^sfci?)ic, Ff ®igiPa*^vDD l 

-vs s Li?ii-iz;i/G8 4 iznMnmt>^m^i^xLt.oo mzF 8 i ic^^m-^;!/ 

^^m-t^il. i9^®'fe;i/G8 3®ffi:dy- Fe <Z)^i|I§*>VDD L- V S S LI? 
:^^t=.mz. ^Stt-fe;i/F 8 1 lcM3l«»^|g^febTb^-9„ z:tiJcMi-S«?^ 

ig*l$:l^^ir;i/®m:f7«#liiPitc b^;i/^g|-r s n -/ i^^^m i/^;i/S/-7 h m 

::^^^Mb;tM5:3tbrvNS„ z.(DXo\z-tM. - Fe ®jgi|(g*^VDD L - 
VSSL-e&S^-^T?*;, y - Ff <D|g(lg$:VDDH-VS SHlC-rS:ii:*^T? 

[0 0 6 4] 

\/^)\^i/y9m2 0t.. #^©^^y^SIS2 i?5)>b#^$tiTVNS„ 

^2 oii, nMO s h'yzyVy^^Mii 1 0, MN 1 1 ii pMO s h'^yVy.^M 

PIG, MI> 1 Iti'hWL^CMOSy.^'r^ V 9 'yv'f-. 2^@0D p^^:^^;!/^® 
:/U-fe'y hMOS h^>t^'X^MP 1 2, MP 1 3. n^-v:^!.;i/M®^lSA:dM 
O S h^^i^^X^MN 1 4, MN15. n^^ At? — :^>r -5^MO S h 
5>S^':^4tMN 1 6, >r>/^*-^INV. ;S:tJ«+a3:3> ^5? >:X.;{>^Jt^e^/jN$ 
<$tlT#^:*->2|^M{C$tl€>n5^-v:^^;vM®MOS h^>i/^X^MN 1 7 1CJ: 

>?f-FNANDO. NAND 1 lCj;oT^^$4x-So As^jM^D «<£«:^7-i2>n/® 
m:^iS4i5:^-r-57b^e>, M1&A:^7M0S h^>e^'^^©A:^;JgifS$:^;t'5:t«)lc 
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= ttrfSMO S h^yP:K^MN 1 7 li, MO S h^>i/'>^^MN 1 4, MN 1 5 

o 

[0 0 6 5] 

trrfa^^/^S|5 2 1 ICJ3VAT2A**^N 1 = "H (/N>r l/'^;!/) " . N2 = "H 
h^2 0 ^C^V^T:^'; -fe^y hMOS h^>S^'X:?MP 12, M P 1 3 5^ n ^ 

M-^CK©D-i//<;i/ii^ictfriE>^ - FN 1, N2$:"H'' ic:;/"'; ir y h-tSc 

lcL:^*^oT^^y5^g|S2 1 *^^-y5^1&#$:fT-9o n ^^##CK®n - 
SBKT'tty^- FN 1. N275)^ "H" Ic^U-fe^y h^ti, ^ ^gp 2 1 ttm:^jQ 

DDL-V S S L0DA:^J«-^D3b'«Sif(iVDDH-V S SH®^#lCiiiIg$tl, ^ 
m^nt:Lm-^ltN AN DO AND 1 iJ7 nX:;!? ^y ^SlClH 
UStl^o A:b#-^D$:^ltS-Y I NV®*t»rf^«^3b^VDDL, VS 

[0 0 6 6] 
[0 0 6 7] 

^cov^Tm^•rSo Efl4. 01 5lC:g^S*lS^tf-:&^tt, □ y 11^ 
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^it. ^Mmiz/b^rjtmm (vddl, vssd <Dm^ti'^mMmizi<^rjtmm 

(VDDH, vssH) (Dmmizxi3^ti^:r.t:izfji^^rz.&). u^;\/t/y ^^m. 
i};v/-i::Ktp(Di'^)V^m\^mmt:1^^t^i^m±)Vizm^^X (14 A) , 

^i^mM-t^ (14B) , ii\i^^mm^n^ii\'^o^.x^mm-t^. 

[0 0 6 8] 

El 5$:MV%TttffBEl 4T'm^gLfe^a.S$:3glc#iim^-r'&o 01 5© ( 

. ®1 5 iC^^tlSN AND^f- hG9 0~G9 2, :7 U ^y:/:7n^yyF 9 0, 
F 9 1 li0 6^Lfe%(Oh|^^©^>r l^>f#tt$:#oTVN-g>o EllSJCtt 
>r >A-i$rG9 3 i: l/^;i/^:7^G9 4 A>^$tlTVNS„ -Y>A-^G 9 3 li^g 
«:^J-fe;V®^-^tt3gM^K0. 4 ns, l^m±)V<Dm^itO. 2ns il-K^-TS 

o uKA^iyy^GQ 4i^i&mmm^^izmmm^iz^mt^m^x:^^j. mmm 

m^O. 4ns il-K^-rSo mi 5(0 (B) lcM^$tl-5J:e)lcM;t«G9 1 $: 
MM^Mzm^tf'^^t.. G9 0 i:G9 l(DmiZ\y^JVi/y^G9 4 SrWA-TS 
Bmi)^^-t^>o 01 5© (C) 0<}:-5lC. ly^;Vt/y^G9 4^mXVr^^<Dm 

D) ©j;-^lC. OnslC^tiS. 
[0 0 6 9] 

01 etc^trfia^^;!/^/^^! G 9 4(D—mt>'^^-^ti^. pmos h^^s^x^j? 

MP 2 O^tU^nMO S h^>t^7>t$?MN 2 0*^e>J^-S-<>/^-3?»VDD L, V 

SSL ^mi^mmn vxxtim^ i n o s.. Atim^ i n o li^^igiis 

*^VDDL-VS S h<D/l^m^X:^^o pMOS h^>S^y^9MP 2 1 ~MP 2 
4 ilnMO S h^>S;xafNM2 1 ~NM2 2 *^ e>^K-g>IlII?&li V D D H, V S S 
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pMO S h^yi^y^^MP 2 5 —MP 2 6 t: nMO S h'^Zypyt.^'NMZ 3'-N 

M2 63b^e>^sllIl^&^ivDDH, y s sH^m^nMnvx. m-^mmti^yss 

«^M^v s s L*^^vs SHici^'<;i/$/:7 h-tsmsi-efeSo ttfSapMO s h 

^>ty:x^MP 2 5 ^ nMO S h^>i?>^^MN 2 3 <Z)zi^> Fl^-T >«^IC, 
igipi*WDDL-VDDHtCU^;i/^7 h ^tl^t-fg-^O UT 0 *'!#e>4x-5o 
[0 0 7 0] 

tC:^$tlSo |^^^CfeV^T 3 0 liVB P, VDDH, VDDL, VSSL, VS 

SH, VBN®#«^#^, i«<gmi7-fe;K 2ttffi^-fe;i/$:Si*t-<So 
izn/i<Dipizit-iz;v(D]^^^m-^f^^iz^mmiz2m(D-\E;\y\z:Sc^ "F" ib^m^ 

, pMOS h^>i;?Xi5f, nMO S 

S>t«?), ll^3^-fe;i/2j5:t;^<£«;d-fe;H $:ffiSlC^jl©nM^7 3i;i/M^> pM'^'a: 

smm^^^mit vt^^^mmm 2 (D:icmizmm<Dnm^mmt^m^izit. m 1 

•t^-m^^mm^m^m<o-^jvj^mmm (yddhtow) m^m<D/h^rjt 
«MMVDDL, VS s ^mi^nut-ts>i&nijmmm^m^m<D±)m^mi^ 

(VDDL row) h©^}Cl±, 1^— #«McZ)'i7a:;i/MJ^'efeoT=fo*>5r(Z)^7ai 

)vm.^^mm,miz^mt^m^^mmm^mn^jtntiitrjt^fjt\,^„ mi nzm^ 
mmxxy^r^ht^ztij^nmx:^^. ^tc. mi s<Ditmm<Dm^. mzm 
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[0 0 7 1] 

mi Qizit'fzjvi^uommmWiff^n^mKm^n^. mm(o (a) itmmmm 
^YDD^B^-t^^mmu. 4. 2itnmn^Y s s^m^-t^^mmm. 43 

tiizMh. 019® (B) i«#§^tC'^-5i«3^-fe;i/^<g«:*-fe;i/®-fe;i/|^i/-f r 

^ hPl^m-to 4 4 «pMO S h^^^^tJf ®S«?m^VB P^r-^M-r-S^MSB 
ill. 4 5tt«Mmfi[VDDH^'eM-t-5^MiH^, 4 6tt«^m^VDDL$:^ 

m-t^^mmm. 4 7 ii«^«^v s s l ^^m-t^^mmn. 4 8 

V S S H^r^jti-S^MfH^, 4 gttnMOS h ^ > ^ <D«fl?mSV B N 

^±mmm4.5, 4 8{cg^b, iS«:^j-fe;i/®^AliMOS ^^>i?;?.^®y- 
5 i:4 6®sHi^(is®-^ff-tt, 4 loiiij: y%>^c<•r-5^^^^il^i^v^„ vr=.t>^^x. 

[0 0 7 2] 

02 0 {Cli0 1 xmmhtc^ > A- ^i&S$:^-t-5tff§Ell^Jt-fe;i/ 2 © l/-r T ^7 
hM*^^Stl5o 02 0® (A) li^SS. 02 0® (B) (A) ®A-B^ 
Ummm'-^^^o 02O^C^V^T> 4 4«pMOS h^>S^^X^®S^«feVB 
P =&^3t-rS^MSB«S> 4 Sttm^^^VDDH^r^Mi-S^MSBI^, 4 6 tt« 

4 8td:m2g«^V S S L Sr-fe^-t-S^MSHifiS. 4 9 ttnMO S h 
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-vm-m^ti^MO s h^yi^:^^0)^- hmm. 5 0tt^Mi2i^4 Atnm^oL 
;i/MJi?NWE L L h^g^^-r-5::^;i/-j^-;i/. 5 i ii^MSB^4 9 pM'i^ai;!/ 
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